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0 Current shale plays
Stacked plays

— Shallowest / youngest
—— Intermediate depth / age
——— Deepest/ oldest

* Mixed shale & chalk play
** Mixed shale & imestone play
*** Mixed shale & tight dolostone-

siltstone-sandstone play

[ Prospective shale plays
Basins

Source: U_S. Energy Information Administration based on data from various published studies. Canada and Mexico plays fom ARL
Updated: May 9. 2011




1947 First well receives hydraulic fracturing treatment to stimulate natural gas development (Grant Coul
Kan.).

November 1974 (SDWA) is signed into law. Establishes new standards and
regulations to protect underground sources of drinking water (USDW). Despite having been utilized
commercially for a quarter century, hydraulic fracturing was never considered for regulation under SDW,

June 1986 SDWA is to regulate more than 100 specific contaminants. Hydraulic fracturing, now
commercially utilized for nearly four decades, is never considered for regulation.

1994/1995The Legal Environmental Assistance Foundation (LEAF) petitions the EPA to withdraw appro

Al abamadés underground injection control (UI C)
required that the federal EPA regulate hydraulic fracturing. ‘Hfed Administrator (and later President
Obamads cl i mat e resgoadw)i tarao lc | BBraawmers s a g and dogsEnbBtA

believe it is legally required to reguldteéhe hydraulic fracturing of methane gas production wells under its
program [under the Safe Drinking Water Act] . o
hydraulic fracturing contaminating ground water.

August 1996 SDWA is once again to emphasize sound science and standards. Hydraulic fractu
not considered for regulation.

1999 In response to theEAF decision, Alabama promulgates new rules and regulations on hydraulic

fracturing, which the EPA approves one year later. LEAF appeals. The Court ultimagaly
ymaagreeing that the stateds r e

prevent endanger ment of wunderground sources of

August 2002 EPA releases a draft of its study of hydraulic fracturing, which affirms that the technology d
not pose a risk to drinking water.

June 2004 EPA completes it& on hydraulic fracturing (which began under the previous
administration), concluding that the technol og
Ano confirmed caseso |inking hydraulic fra

congress passes fthe {signed in August by the President), whic
jonCtgmiat that Congress never intended for hydraulic fracturing to be regulated unde
as o aRced by decades of precedence.)


http://www.epa.gov/lawsregs/laws/sdwa.html
http://www.epa.gov/aboutepa/history/topics/sdwa/04.html
http://www.energyindepth.org/PDF/Browner-Letter-Full-Response.pdf
http://www.epa.gov/aboutepa/history/topics/sdwa/05.html
http://www.iogcc.state.ok.us/Websites/iogcc/Images/Marvin Rogers Paper of History of LEAF Case Jan. 2009.pdf
http://www.iogcc.state.ok.us/Websites/iogcc/Images/Marvin Rogers Paper of History of LEAF Case Jan. 2009.pdf
http://www.epa.gov/ogwdw/uic/pdfs/cbmstudy_attach_uic_final_fact_sheet.pdf
http://www.epa.gov/ogwdw/uic/pdfs/cbmstudy_attach_uic_final_fact_sheet.pdf
http://www.epa.gov/ogwdw/uic/pdfs/cbmstudy_attach_uic_final_fact_sheet.pdf
http://doi.net/iepa/EnergyPolicyActof2005.pdf

Typical Fluid ConStituents

KCl
0.06%

Surfactant
0.085%

Friction
Reducer
0.088%

Gelling

Agent
0.056%

Scale
Inhibitor
0.043%

pH Adjusting
Agent
0.011%

Breaker
0.01%

Crosslinker
0.007%

Iron Control
0.004%

Corrosion
Inhibitor
0.002%



Status of State Regulation

; Many OIl and Gas producing states have
enacted or are in the process of enacting
some form of reporting related to well
completions including hydraulic fracturing

1 Groundwater Protection Council & IOGCC 9

1 STRONGEROS non - profit, stakeholder driven
with expertise in regulatory review and
comment is driving good regulation



http://www.fracfocus.org/

Historical Development of HF
Regulation

1 Wyoming first* 0 in response to direction
from 2008 State Legislature re: carbon
sequestration unitization rule and included
chemical disclosure of hydraulic fracturing

fluids
Pennsylvania Hazards Only
Arkansas Yes All Yes
Michigan Yes Hazards Only Yes
Texas Yes All Yes
Wyoming Yes All Yes



Alab S ifi
Applicable Law Implemented / Proposed Disclosure Requirements When Disclosure Required

Ala. Admin. Code r.400-3-8-03, In force Applications for approval to fracture At the time approval of the HF
Hydraulic Fracturing of Coal Beds a CBM well between 400 and 600 operation is sought.

feet below ground surface must

include a program describing the

proposed fracturing operation that

takes into consideration the "type

fluids and materials that are to be

utilized;" the state "may request the

submittal of additional information."

Regulations require filing of a report Report due within 30 days of
Ala. Admin. Code r.400-1-4-08, "setting forth in detail the method  fracturing.
Report of Well Treatment used in treating the well." The

applicable form requires the party

filing to "Give full details of

treatment."

Operator must file a monthly report, Monthly report due on the 28th day
Ala. Admin. Code r.400-1-10-.01, which includes the volume of water of the following month.
Monthly Reports and other fluids injected.
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Arkansas

AOGC General Rule B-19
Became effective Jan. 15, 2011
Work started on it in late Spring 2010

Casing / Chemical Disclosure /
Confidentiality

Service Providers have to register with AOGC

Pending update re: STRONGER Comments
BPre- HF Notice

Serves as the basis for rules in many other
States




Arkansas Spec'f'cs
Applicable Law Implemented / |Disclosure Requirements When Disclosure Required
Proposed

Ark. Oil & Gas Comm'n General In force The operator shall submit a well completion report Within the time period specified in
Rules and Regulations, Rule B-19, that includes (1) the types and volumes of the base = General Rule B-5 (upon completion
Requirements for Well Completion fluid and proppant used for each stage of the or recompletion).

Utilizing Fracture Stimulation treatment; (2) a list of all additives used during the HF

treatment specified by type; (3) the actual rate or
concentration for each specific additive; and (4) the
chemical constituents and associated CAS numbers
as provided by the service company. (If a constituent
identity is trade secret, the service company is entitled
to withhold it from disclosure to the operator.) If the
operator uses an additive not provided by the service
company, the operator must provide a list of all
chemical constituents and associated CAS numbers
in each such additive used.

Service companies must maintain and submit "master
lists" of all (1) base fluids; (2) all additives; and (3) all
chemical constituents and associated CAS numbers
(if a constituent identity is trade secret, the service
company may use the chemical family name and CAS
number - the constituent identity will be held
confidential by the Director).

All information required by a health care professional
must be supplied

immediately upon request by the person performing
the HF treatment.
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Colorado

Wide variety of covered issues

Probably the most complete set of rules to date

Rule 205 inventory chemicals

Rule 205A Disclosure - Applicable April 1, 2012

Rule 305.e.(1)A Landowner Notice of Intent to Hydraulic Fracture

Rule 316C 48 - Hour Notice of Treatment to Local Governmental
Designee

Rule 317 Well casing and cementing; Cement bond logs

Rule 317B setbacks and precautions near surface waters and tributaries
that are sources of public drinking water

Rule 341 monitor pressures during stimulation
Rule 608 Special requirements for CBM wells

Rules 903 & 904 pit permitting, lining, monitoring, & secondary
containment

Rule 906 requires notice to Commission, CDPHE and the landowner of
any spill that threatens to impact any water of the state




Applicable Law Implemented / When Disclosure Required
Proposed

2 CCR 404-1 s. 205A In force Service companies and vendors are required to provide the operator Vendor or service provider must
with the following information for each frac job: (1) the total volume provide to operator within 30 days of
of water and total volume of base fluid used in the hydraulic completion of hydraulic fracturing

fracturing treatment; (2) each hydraulic fracturing additive and the  treatment and in no case later than
trade name, vendor, and brief description of the intended use or 90 days after commencement of
function of the additive; (3) each chemical intentionally added to the hydraulic fracturing treatment.

base fluid; (4) the maximum concentration of each chemical Operator must submit information to
intentionally added to the base fluid; and (4) the CAS number for FracFocus within 60 days of

each chemical added to the base fluid. The operator is then completion of hydraulic fracturing
required to complete a FracFocus registry form. Chemical treatment, and in no case later than
constituents need not be tied to additives. 120 after commencement of

hydraulic fracturing treatment.

The vendor, service provider, or operator may claim trade secret protection for a chemical identity or concentration and withhold the information from
disclosure, and must submit a Form 41 claim of entitlement providing information regarding the basis for the trade secret claim.







